[1.1] American hardcore punk rock-or simply "hardcore"-is a subgenre of punk that first emerged in the late 1970s as a response to the "punk rock revolution" created by bands such as the Sex Pistols and the Ramones (Blush 2010, 14). Although hardcore began as a regional phenomenon, relegated to the West coast of the U.S., other scenes soon sprang up, most notably in Washington D.C. Bands like Bad Brains, Black Flag, Dead Kennedys, and Minor Threat drew upon the fast tempos and concise song forms of the Ramones and Wire and the dense textures and riff-driven songs of Black Sabbath and Deep Purple in the creation of a new genre. In addition to these musical features, many participants describe hardcore as reflecting intensity, energy, and aggression, particularly in the performance and reception of the music. (1) While hardcore has been the focus of studies in fields such as ethnomusicology, history, and philosophy, its musical features have yet to be examined with any amount of analytical depth. 
My investigation proceeds with the view that a guitar riff is a series of performative actions; I place the focus on the execution of gestures along a fretboard. Such an investigation is not wholly new in analytical studies of popular music. For example, Joti Rockwell (2009 ), Timothy Koozin (2011 ), and David Heetderks (2013 have investigated the importance of fretboard topography in their studies of rhythm, form, and pitch. Indeed, Koozin goes so far as to state that "guitar fretboard topography and the rhythmic actions of guitar playing are significant performative elements that have not been fully considered in studies of form, harmony, and rhythm in pop-rock music" ( [1] ). To address this need, Koozin discusses the role of guitar voicings-the particular harmonic "shapes" a guitarist uses in playing chord progressions and/or riffs-in creating form. Rockwell undertakes a similar task, as he describes picking patterns on the banjo in order to highlight aspects of rhythm and meter. Heetderks's study is most similar to the present article, as he uses my own earlier work on riff schemes (Easley 2011, 62-104) as a point of departure, as well as Harold Bloom's concept of revision, to discuss the role of such gestural patterns in Sonic Youth's readings and misreadings of hardcore. Thus, Koozin, Rockwell, and Heetderks seek to construct a performance-based type of analysis that addresses both sound and human action. (4) This closely parallels the type of analytical engagement described by Andrew Mead (1999) in his study of kinesthetic empathy. As he states, "the sound of the music was an embodiment of the making, and . . . hearing that making in the sound had much to do with my understanding of the music" (2) . (5) My reactions to hardcore are similar: while I hear the pitches and rhythms of guitar riffs, I also feel the physical gestures with which they are performed. This reaction guides the present study, as I investigate how these gestures unfold over time as a series of repetitive, lateral motions along a fretboard. That is, this study is informed by an embodied understanding of these musical actions. I focus on how individual motions are introduced, repeated, and altered over the course of a riff. (6) As I shall demonstrate, these performative actions often reflect a structural basis in what I call "riff schemes": organizing patterns of physical repetition and physical change made by a guitarist's fretting hand. (7) In addition to their purely structural features, riff schemes play an important role in shaping hardcore as a genre. (8) When considered alongside other aspects of the music, these schemes serve to foster participants' understanding and descriptions of the music as exhibiting energy, intensity, and aggression, all of which are common tropes in oral histories of the genre. For example, Stevie Chick captures this connection when he states that Black Flag's songs "reveled in the pure rush delivered by riffs that, in their ascendant and descendent simplicity, packed an almost physical punch, thanks not least to the lurching rhythms" (2009, 51) . [1.3] Thus, the objectives of this paper are three-fold: (1) to introduce analytical efforts to understand hardcore and punk more generally, the music of which has undergone little scrutiny; (2) to define and discuss the ways in which early hardcore bands structured their music; and (3) to demonstrate the relationship between these structures and some of the defining elements of the genre as a whole. I begin with preliminary definitions and discuss the most general features of hardcore guitar riffs, as well as my methodology for identifying them by type. Following this, I discuss the four main riff scheme types utilized by hardcore bands and provide some empirical evidence regarding the incidence of such schemes in this repertoire. (9) Finally, I present two analyses that seek to address how these schemes may play an expressive role in song narratives of energy, intensity, and aggression.
Riffs: Preliminaries and Two-part Riffs [2.1] In his study of punk and metal, Steve Waksman describes the performance of hardcore as a "collectivist cast" in which all of the instruments-including vocalists-produced an effect "in which the various musical components were far less differentiated, and the players less individuated, than in other forms of rock" (2009, 265) . Although Waksman's comment arises in a discussion of tempo, his observation is equally applicable to the role that riffs play in hardcore music. These constructions constitute the primary musical materials in a song for every instrument. Guitarists invariably perform riffs as a series of power chords, which are characterized by their limited harmonic content: from low to high, this includes a root, perfect 5th, and optional octave. Notably, in playing a power chord, a guitarist is able to maintain the same basic shape in the fretting hand while sliding up and down the fretboard and moving from string to string. The other instrumental parts are intimately related to these patterns: bassists double the root, seldom deviating from the guitarist's actions; drummers construct patterns that highlight the distinctive rhythmic features of the riff; and vocalists' lines, too, tend to articulate the riff 's structure. Thus, riffs play a central role in the "collectivist" enterprise found in hardcore. Although my primary focus is on the role of guitarists, I will make references to the other instruments when helpful. (10) [2.2] Hardcore riffs tend to exhibit a two-part structure, with each part consisting of one or, less commonly, multiple gestures. (11) Part 1 presents an initiating statement, while part 2 presents a concluding, contrasting gesture. (12) I capture this process in Figure 1 . The solid lines of the box represent the entire riff and the dashed line indicates the separation between part 1 and part 2. (13) In addition to differences in formal function, the parts of a two-part riff are typically contrasted in other ways, such as a change in pitch content and fretboard motion, rhythmic grouping, texture, and/or the vocalist's presentation. [2.3] The strophes (14) in "Don't Need It" by Bad Brains (1982) offer a clear example (see the notation and accompanying video in Example 1). (15) Each part of the riff is characterized by a measure of even rhythmic grouping, followed by a measure of a 3+3+2 grouping. (16) I hear the entrances of D in measures 2 and 4 as arrivals, particularly upon subsequent repetitions of the riff; E and C seem to wrap around D, creating the feeling of two separate approaches: E-D and C -D. Additionally, the motion of each gesture reflects this contrast: whereas the first gesture descends by two frets (i.e., a whole step), the second gesture ascends by one fret (i.e., a half step). The drummer and vocalist also play roles in articulating a two-part structure. The former emphasizes the 3+3+2 grouping with crash cymbals in measures 2 and 4 and the latter terminates a line of text upon each entrance of D. The two-part nature of the riff is confirmed with subsequent repetitions throughout the rest of the strophe and song as a whole. [2.4] Another example may be found in the verses of Minor Threat's 1981 song "I Don't Wanna Hear It." Part 1 presents a gesture from F to E and back to F , on the sixth string (see Example 2) . Rather than shifting the fretting hand down in order to play a full power chord on E, the guitarist simply lifts up the index finger, which allows the open low E-string to be played. In part 2, the guitarist shifts to the fifth string and begins a gesture that moves from B up to a high E, which is played on the seventh fret. The two-part structure of this riff is emphasized in several ways. One might point to the vocalist's performance, as he repeats the refrain ("I don't wanna hear it") in each iteration of part 1 before moving to a new line of text in each iteration of part 2, such as, for example, in the first verse:
Part 2 I don't wanna hear it. All you do is talk about you.
I don't wanna hear it. 'Cause I know that none of it's true.
I don't wanna hear it. I'm sick and tired of all your lies.
I don't wanna hear it. When are you gonna realize . . .
However, the riff itself also exhibits a two-part structure in its fretboard motion, texture, and rhythm: (1) the guitar begins on the lowest string before moving to a higher string for the second gesture; (2) the first gesture includes a brief melodic motion, whereas the second gesture is presented with power chords, shown in squares and circles, respectively; and (3) the first gesture includes a brief syncopation, which is met with even rhythms in the second gesture.
Riff Schemes, Phrase Level [3.1] Most two-part riffs in hardcore follow a similar structure of statement and contrast. In constructing a complete module, bands take such a pattern and repeat it over and over again, most typically four times, as was found in the examples above. However, there is a subclass of riffs that manipulate this basic two-part structure such that the organization includes an additional layer of repetition within the riff. This may occur as an exact repetition of a gesture in part 1 or part 2, or as an altered repetition of the initial gesture in part 2. That is, whereas repetition in "Don't Need It," for example, occurs at the phrase level, this new subclass includes repetition at the subphrase level. I call the latter "riff schemes" and define them by the location of repetition (within a single part or between parts) and the type of repetition (exact or altered). There are four main schemes, listed below and depicted graphically in Figure 2 :
Initial Repetition and Contrast: riffs that begin with a repeated gesture (part 1) before moving to a single statement of a concluding, contrasting gesture (part 2)
1.
Statement and Terminal
Repetition: riffs that begin with a single statement of a gesture (part 1) before ending with a repeated contrasting gesture (part 2)
2.
Statement and Terminal Alteration: riffs that follow a pattern of statement (part 1) and altered repetition (part 2) in which the final portion of part 2 is changed
3.
Model and Sequential Repetition: riffs in which the initial gesture (part 1) is subject to transposition (part 2) 4.
As with the more general two-part riffs, the parts of each of these schemes are distinguished not only in the guitar and bass, but often in the vocals and drums as well, as I will demonstrate below. Although these schemes are commonly found at the level of individual phrases, they may also unfold over the course of an entire module. I will begin by describing the former instances. [3.2] Initial Repetition and Contrast. In the first riff scheme, Initial Repetition and Contrast, repetition takes place in part 1 and is exact: an initial gesture is repeated-generally 2 to 3 times-before undergoing a change to a concluding, contrasting gesture in part 2. For example, in the chorus of their 1981 song "Nazi Punks Fuck Off," the Dead Kennedys begin with a motion from A to B , which is played three times in part 1 before shifting upward to D as a concluding motion in part 2 (see Example 3). There are several musical parameters that emphasize the contrasting shift up to D , as all instrumental parts exhibit the basic pattern of repetition followed by change. The vocalists repeat the first half of the title lyric ("Nazi punks") over the first three measures, only reaching the conclusion ("fuck off ") in the final measure. The drummer captures this process with two different patterns: while part 1 features a texturally-thin syncopated figure that is limited to kick, toms, snare, and a punctuating cymbal crash, part 2 presents an evenly-grouped backbeat pattern, which includes a consistent performance of quarter-note attacks on open hi-hats. The physical motions of the guitarist also play a role in defining the two-part nature of this scheme. In the final measure the guitarist must make a shift in fretboard position from the fourth and sixth frets to the ninth fret, which is a fairly extended motion. (17) This is confirmed by videos of live performances, which show Dead Kennedys' guitarist East Bay Ray playing all of the chords on the sixth string instead of opting to play the final D on the fifth string/fourth fret, a much shorter distance. Finally, the tempo (half note ≅ 160 b.p.m.) also plays a role. Following the frenetic back-and-forth motions from A to B , there is almost a sense of rest upon reaching the final D . [3.3] Another example comes from the verses of Minor Threat's "Out of Step (With the World)" (1981) . The initial gesture moves from D to F and is played twice, followed by a shift up to the second gesture, which moves between G and A (see Example 4). In addition to the differences in pitch content, the guitarist's actions also change, as the initial gesture involves a quick motion with staccato attacks from the sixth string to the fifth string. The second gesture, however, is more connected, and all on the fifth string. Although there is a change in pitch and rhythm in the final measure, I view this as a single gesture because of the close proximity of G and A (two frets apart, high on the fretboard) and because I hear the A as embellishing G. There is also a sense of motion (literal and figurative) that seems to be abated in measure 3 with the arrival on G. Part of this impression is due to the series of chords, which outline one of Biamonte's "reverse axe-fall" progressions (2010, 106) ; although I hear D as tonic, G sounds like an arrival because it completes the paradigmatic motion from --. (18) The physical motions of the riff also inform this impression: given the fast tempo (half note ≅ 185 b.p.m.), the arrival and fairly stationary position on G serves as a rest after the quick motions from D to F in the initial gesture. This segmentation also closely aligns with the vocal phrasing of the first three lines of text, as the first word of each line, "Don't," is presented over the initial repetition; the end of each line coincides with the concluding gesture. During the final line of text in each verse, the vocalist turns to a longer phrase, which is presented over the course of the entire riff and brings the module to an end. Finally, the drums articulate the scheme with cymbal crashes on the downbeat of the initial gesture as well as the entrance of the contrasting gesture.
[3.4] Statement and Terminal Repetition. As in the previous scheme, the Statement and Terminal Repetition scheme also includes exact repetition, but here it occurs in part 2. Example 5 is from the chorus of the Dead Kennedys' "Forward to Death" (1980) . The riff begins with an initial gesture that descends from G to F to E. This is followed by the terminal repetition, in which a new gesture ascends from B to C and is played twice. The drummer and vocalist also highlight this period of repetition. The former moves from a backbeat pattern on the ride cymbal, snare, and kick in part 1 to a single hi-hat attack and repeated attacks on the toms in part 2; this measure-length pattern is played twice. The vocalist's lines in the first two measures of the riff are met with silence in the final two, allowing textural space for the repetition to be heard clearly. (19) The verses of Black Flag's "No More" (1981) follow a similar strategy (see Example 6). The initial gesture is limited to a single power chord on G, which is presented with an even rhythmic profile. (20) This is followed by a contrasting, terminal repetition that moves from D to A in part 2. The new gesture is also distinguished by its 3+3+2 grouping, which is punctuated by the drummer with attacks on a crash cymbal. Finally, as in "Forward to Death," the vocals are tacet in part 2.
[3.5] In addition to exemplifying the Statement and Terminal Repetition scheme, "Forward to Death" and "No More" also demonstrate how part 2 typically unfolds in this particular structure: with (1) an increase in motion in order to punctuate the end of a sung text and (2) a period of only two exact repetitions, as opposed to the Initial Repetition and Contrast scheme, in which three repetitions is more common. Furthermore, Statement and Terminal Repetition riffs tend to be divided equally between part 1 and part 2, as found in "Forward to Death" and "No More." [3. 6] Statement and Terminal Alteration. While the previous two riff schemes include two or three immediate and exact repetitions of a gesture, the Statement and Terminal Alteration scheme is defined by a single repetition. In riffs such as these, the two parts arise as a statement with one or more gestures (part 1) and an altered repetition of that statement (part 2). Importantly, both parts begin on the same pitch and in the same fretboard location. The function of the alteration is to bring formal closure to the riff. Consider the verses of "Joshua's Song" (1983) by Bad Brains (see Example 7). (21) Each gesture begins on B, with the first moving from B to G; the second gesture begins again on B, but is then altered, as the guitarist moves through C, B, and A. Although the drums maintain the same pattern throughout the entire four-measure riff, the vocalist supports the structure by beginning a new line of text in each part. (22) [3.7] Whereas the riff in "Joshua's Song" is fairly brief, the Statement and Terminal Alteration scheme may also be found in longer riffs, as in the verses of Minor Threat's "Think Again" (1983) . Example 8 shows that the first gesture consists of G-E-G-D and features a distinctive 3+3+4+2+4 rhythmic figure. The second gesture returns to G, but then quickly moves down an octave to a lower G in preparation for an arrival on A, which concludes the riff. The drummer articulates the two-part structure by alternating between a "D-beat" pattern (3+3+2) and a near-standard backbeat pattern in each part. (23) [3.8] Model and Sequential Repetition. Riffs may also reflect quasi-developmental processes, such as the Model and Sequential Repetition scheme. This scheme is spatially mapped on a guitar, as transposing pitches up or down also requires the guitarist to shift his or her fretting hand by a specific number of frets. Most often, there are only two gestures in riffs reflecting this scheme: an initial gesture and a transposed version of that gesture. Consider the chorus riff in Minor Threat's 1981 song "Screaming at a Wall" (see Example 9). The first gesture is characterized by its chromatic motion, outlining a pathway from B to C-which is played on the fifth string-as well as a subsequent falling motion to G, on the sixth string. The second gesture maintains the same basic pitch pathway, but is transposed up by a minor 3rd, now beginning on D . The first series of chords is literally transposed on the guitar's fretboard, as the entire pattern simply shifts up by three frets. The vocalist highlights the two-part nature of the scheme, as in each part he alternates between presenting the chorus lyrics in the first half and silence during the second half, allowing space for the drummer's snare pattern to be heard clearly. [3.9] Although it is most common for the sequential iteration of the riff to move up, there are examples in which it descends, as in the verses of Black Flag's "Nervous Breakdown" (1978) . The model is B-E-B with a 3+2+3 rhythmic grouping, which is articulated in the harmonic rhythm and strumming pattern (see Example 10). The transposed version follows the same pattern, but begins on A, down two frets from the model. Although neither the drummer nor vocalist participate in defining the riff as a two-part structure, the guitarist and bassist clearly articulate it as such. [3.10] There are still other examples in which the sequential iteration is not exact, but exhibits a logic that is in line with more typical instances of the scheme. Example 11 is from the chorus riff of Minor Threat's 1981 song "Small Man, Big Mouth." (24) The model moves from E (played on the sixth string) to C (played on the fifth string) and is presented with an even rhythmic grouping. The sequential repetition begins on A, but instead of moving up a minor 6th to F, it leaps by a fifth to E. The transposition of the pitches is not exact, but because of the similar fretboard motions in parts 1 and 2 (i.e., ascending sixth string-fifth string gestures), I am led to hear this "near sequence" as reflecting the basic principles of the scheme type. Moreover, the Model and Sequential Repetition scheme is extremely common in Minor Threat's songs; it occurs in nearly half of their catalog. (25) Riff Schemes, Module Level 4.1] In the previous examples the riff schemes occurred on a local level, as it was through the repetition of the riff that individual modules were created. However, riff schemes may also be used to organize larger portions of music, at times unfolding over the course of an entire module. In this case we are no longer talking about the repetition of a gesture in the unfolding of the scheme; rather, we are dealing with the repetition of phrase-length patterns that include an initiating and concluding portion. When schemes operate at such a level, they often make use of common phrase manipulations such as expansions and extensions to create contrast and closure. For example, in the chorus of their song "Pay to Cum" (1980) Bad Brains make use of the Initial Repetition and Contrast scheme but expand the final iteration of the initial four-measure pattern (see Example 12). The riff begins on G before moving through F , D, and B. Following three repetitions of this motion, the fourth begins the same, but expands it from four measures to six with a 3+3+3+3+2+2 rhythm that leads to two measures on E2, the lowest pitch on a guitar in standard tuning.
[4.2] The expansion serves to create contrast and closure to the riff, and this is accomplished in a few ways: (1) the guitarist creates registral and timbral accents by gradually descending over the course of the riff before landing on a low open E string at the end; (2) the rhythmic grouping also plays a role, as the 3+3+3+3+2+2 pattern initiates a period of flux that is not resolved until the final two measures; (26) and (3) the drummer creates tension and release by moving to a series of syncopated gestures during the expansion, finally coming to a rest with a strong kick and cymbal attack on the downbeat of the penultimate measure.
[4.3] One may also find instances of Statement and Terminal Alteration that unfold at the level of the module. The verses of "California Über Alles" (1979) by the Dead Kennedys offer a clear example (see Example 13). The measure grouping of the module follows a 2+2+2+2 pattern in the Statement and 2+2+2+2+2 in the Terminal Alteration. The additional "+2" arises due to an immediate repetition of the final two measures. The guitarist's initial D -E-F -E gesture clearly establishes a two-measure pattern; the vocalist and drummer also play a role, however. The vocalist presents a new line of text every other measure, while the drummer defines the boundaries of the two-measure group with a snare roll at the ends of the first two iterations of the D -E-F -E gesture. The riff is also notable in that it contains an Initial Repetition and Contrast within each part of the larger scheme. Following three iterations of the D -E-F -E motion, there is a two-measure motion (D -B -C -B ), which closes part 1 of the larger scheme. As the second part of the larger structure begins, the initial gesture and its repetitions are the same, albeit with a different strumming pattern. After three iterations, the guitarist moves to a new gesture, replacing the B -C -B motion with C -A-F . This gesture-along with the vocalist's line-is repeated immediately, thus extending part 2 by one measure and creating a hypermetric dissonance. (27) Overall, the extension prepares for the arrival of the chorus, as lengthening the riff by one measure throws off expectations and enhances the arrival by adding strength to its onset.
Riff Schemes and Corpus Studies
[5.1] In order to contextualize the information in the preceding section, the following paragraphs will present some empirical evidence of the incidence of the riff schemes in early hardcore punk. As mentioned above, my observations about the structures of riffs in hardcore are drawn from a corpus study of 267 riffs from the recordings of Bad Brains, Black Flag, Dead Kennedys, and Minor Threat. I examined 93 songs recorded between 1978 and 1983, listed in Appendix II. (28) As Figures 3a and 3b show, of the 267 riffs examined, 160 (60%) are organized by at least one type of riff scheme at the level of the phrase (79, 30%), at the level of the module (58, 21%), or both (23, 9%). The other 40% (107 riffs) are organized by a more general two-part structure (74, 28%)-as described above in paragraphs 2.3-2.4-or are limited to a single gesture or more standard accompanimental pattern (33, 12%). (29) As can be gleaned from Figure 3c , Statement and Terminal Alteration is the most commonly found scheme, as it occurs in 73 riffs (27%) in the corpus. This is closely followed by Initial Repetition and Contrast, which occurs in 62 riffs (23%).
[5.2] Figure 4 provides a detailed breakdown of the incidence of riff schemes in each band's output and shows that over 50% of each band's riffs are structured by a riff scheme. Figures 5a, 5b , 5c, and 5d depict the incidence and type of riff scheme within each band's total number of riffs. Because schemes may take place at multiple levels-as in "California Über Alles," discussed above-the numbers in the charts may add up to more than the riff totals. The charts also confirm that the most common schemes are the Statement and Terminal Alteration and Initial Repetition and Contrast, particularly in the music of Bad Brains, Black Flag, and Dead Kennedys. Although Model and Sequential Repetition is not as common among all the bands, it accounts for 26% of Minor Threat's riffs. [5.3] Finally, Figures 6a, 6b , and 6c shift the focus from riff to song. Of the 93 songs examined, 82 (88%) feature at least one incidence of a riff scheme. Figure 6b shows that Statement and Terminal Alteration and Initial Repetition and Contrast are again the most common, as they occur in 49 songs (53%) and 41 songs (44%), respectively. Figure 6c shifts the focus to the incidence of riff schemes within each band's songs. As the chart shows, a majority of each band's songs feature at least one riff scheme. Of note here is Bad Brains, as every one of their songs in the corpus contain a riff scheme. However, even Minor Threat's 77% incidence, which is relatively low for this corpus, is still notable.
Riff Schemes, Cultural Tropes, and Analyses [6.1] As we have seen, riff schemes may unfold at the level of the phrase or the level of a module, such as a verse or chorus, with the latter being less common. When riff schemes operate at the module level, they reflect a greater degree of what Richard Middleton calls the discursive mode of repetition: a "hierarchically ordered discourse," which is in opposition to the musematic mode of repetition, in which gestures are "prolonged and unvaried" (1983, 238) . The difference between discursive and musematic is nicely summed up by David Heetderks (2013, 34-39) :
Discursive repetition has a low amount of information at the micro level (that is, fewer choices), but a high amount at the macro level. Musematic repetition has a low amount of information at the macro level-that is, it describes short units that are either repeated or not repeated, creating a simple binary choice. By contrast, it has a high amount of information at the micro level, since it draws attention to subtle changes in detail that occur with each repetition.
Heetderks also notes that the formal functions found in my riff schemes "are often analogous to the classical form functions for which Middleton coined the term 'discursive'" (Heetderks 2013, 34-39) . Thus, all riff schemes, even on a phrase level, display discursive procedures, as listeners are drawn into a process of goal-directed motion. (30) This is important, as the discursive mode plays an integral role in shaping the lyrical narrative in many hardcore songs. Indeed, one might take note of the overwhelming sense of aggression in the Dead Kennedys' "Nazi Punks Fuck Off," part of which is created via the rise in tension found in the initial period of repetition. Release is not found until the new, concluding gesture, which highlights the song's central message (i.e., "Nazi punks" ⇒ "fuck off "). One might also take note of the sheer energy exhibited in Bad Brains' performance of "Pay to Cum," in which the riff scheme combines with speed in order to create a long period of intensification and release at the end of the chorus. Both examples demonstrate how the gestural construction of riffs might inform the listener's (and performer's) sense of the text. In particular, the trope of energy (and energy leading to intensity) is often mentioned in oral histories of hardcore. (31) For example, Ian MacKaye-singer of Minor Threat-has discussed a particularly intense performance when the band found themselves on a bill with the Circle Jerks:
I remember thinking, "I'm gonna blow them off the stage." During the sound-check, I was doing "Screaming at a Wall"-I hit it so hard that something went snap in my throat. I lost my voice completely (quoted in Blush 2010, 158) . (32) Mike Watt, bassist for the Middle Class, often regarded as one of the first hardcore bands, makes an even more direct reference to the trope of energy in his discussion about the band's origins:
We listened to the first punk rock records and we learned to play, and we were doing it really primitively because we didn't really know, so we just put it all into energy. (Rachman 2007) In examining musical aspects of energy and intensity, I argue that riff construction may play an important role, particularly when it reflects elements of the discursive mode on a large-scale level. As Middleton notes, the musematic and discursive modes are not mutually exclusive; popular music often reflects a compromise between the two. One particular device that he discusses with regard to this practice is the sequence. He states that such a process allows a composer to draw upon the "power of repetition while . . . cutting it down to size, and stitching it into other structural processes" (244, Middleton's italics). Middleton also notes that sequence "introduces a teleological directedness" that is absent from the musematic mode of repetition (246, Middleton's italics). In hardcore, these incremental shifts in pitch and fretboard motions serve to create tension both gesturally and harmonically. When combined with other features of the music-such as the lyrics, tempo, and groove-the process reflects a concern with the creation of energy and intensity and I will demonstrate this below by incorporating Allan Moore's concept of the persona/environment relation. In particular, I argue that tropes such as energy and intensity arise as expressive narratives due to the "interventionist" role played by the background musical environment, one in which the music goes "further than what is specified in the lyric by amplifying what it signifies, or even by enacting the lyric" (Moore 2012, 191) . (33) [6.2] In their song "Straight Edge" from 1981, for example, Minor Threat places a series of individual repetitions within a longer, hierarchically organized motion in order to amplify and sonically enact the lyrics. Whereas many hardcore bands' lyrics are directed at some type of external entity, such as the police, "Straight Edge" is more of a personal statement from singer Ian MacKaye. On the surface, the lyrics seem to depict the way MacKaye wishes to live his life: free from drugs, alcohol, and any other elements that might lead him to lose self-control (see Figure 7) . However, he provides more insight in an interview from Gabriel Kuhn's Sober Living for the Revolution:
In life, if you decide to forgo something that everybody else does, it gives you a perspective on society that you couldn't have if you were just engaging. It teaches you a lot about the world. I didn't do these things because I was trying to be different-apparently, I was different. What I learned was that just to be myself meant to be a freak. And so I wrote a song about being a freak . . . . Straight edge was just a declaration for the right to live your life the way you want to. (2010, 34) (34) Certainly, the lyrics tend to highlight this intention, as MacKaye is speaking directly as himself. (35) They reflect a preoccupation with living freely and without the need for vices such as alcohol and drugs, but also free from the interference and influence of others. The energy and intensity inherent in the riff construction serves as an aural analogue to the lyrics, as they complement the directness of the message and assist in the process of intensification and resolution in the song.
[6.3] The overall form of "Straight Edge" is concise; there is a prominent focus on brevity. (36) The song includes a brief intro, which is based on part of the strophe; two rotations of a strophe with a head and tail refrain; and an outro, which returns to the gesture with which the song began. The tempo is fast (half note = ~190 b.p.m.) and the entire song lasts a mere 0:45. In the analysis below, I discuss only the intro and first strophe, as the same process is exhibited in the remainder of the song.
[6.4] There are three main gestures in "Straight Edge," all of which are depicted in Example 14, which includes a video performance of the entire first strophe. The track opens with an unaccompanied guitarist playing an oscillating motion from G to B , which I call the first gesture; the rest of the band follows closely behind (see Example 14a). After the first two lines of the text, the guitarist moves to the fifth string to begin the second gesture, C-B -F (see Example 14b). Following four iterations, this motion shifts up by a whole step to create the third gesture in the song. It begins on D before moving to C and G, thus maintaining the same pathway of chords, but now beginning on a different fret. There are a few notable differences between the second and third gestures, however. In the latter, the drummer ceases to accent measure 2.4 with a double-snare attack, instead opting to provide continuity with a backbeat pattern. MacKaye, too, alters his articulation, as he now screams at an even higher pitch. By the final line before the refrain, he has exerted so much energy that his voice cracks on the word "need." Following the third iteration of the D-C-G motion, the guitarist remains on D for two measures and MacKaye presents the refrain as the music returns to the first gesture.
[6.5] The return of the G-B gesture serves as a resolution of tension that has accrued over the course of the entire strophe. In addition to the tonal tension created by the individual gestures, which outline a large-scale, elaborated motion from tonic (G) to subdominant (C) to dominant (D), and the intensity of MacKaye's performance, the formal arrangement within each strophe also reflects an ordered process. While on one level the song proceeds via the musematic mode of repetition-as in the G-B motions-on another, larger level, these smaller gestures fall into a hierarchically organized series of shifts in pitch and fretboard locations, resulting in a discursive practice (see Figure 8) . Each strophe features a large-scale appearance of a riff that contains characteristics of the Model and Sequential Repetition scheme. These elements serve to highlight Middleton's "power of repetition" while also placing it within a longer, goal directed motion that creates tension and resolves it by the end of each strophe. Notably, this large-scale construction also supports the lyrics, as MacKaye's statements about having a "straight edge" bookend the entire motion, beginning and ending on the home fretboard location. The lyrics of the middle portion, which elaborates motion away from the tonic, depict the actions of others who are not "straight-edge." (37) I find it important that this construction is in part created by the physical patterns of the guitarist, as the entire line is continually shifting to higher locations on the fretboard. The constant rising activates a kind of fretboard gravity, which creates the need for release via the return to the lower position inhabited by the first gesture. (38) Thus, while the lyrical narrative deals with a type of energy that arises not from an external source, such as narcotics, but from purity of one's mind and body, the music opens up a window for an additional interpretation, as it reflects a concern with the creation of energy and intensity. Using Allan Moore's (2012) terminology, the background musical environment plays an "interventionist" role. The music does not just signify these tropes; rather, it enacts them via the discursive riff construction and the performance in general. (39) [6.6] In addition to energy and intensity, the trope of aggression is often mentioned in oral histories of hardcore. For example, in an interview for Paul Rachman's movie American Hardcore: The History of American Punk Rock 1980 -1986 Morris (vocalist, Black Flag and the Circle Jerks) demonstrates the close relationship between the impulse behind and performance of hardcore (see the video in Example 15). The aggression intimated by Morris was directed at many entities, but most of all at the police, who would often confront hardcore bands and their fans. In particular, Black Flag's shows developed a reputation for being a site in which confrontations with police were common. (40) Despite harassment from the police and the public at large, the band refused to quit performing. Instead, they redoubled their efforts to spread their music across the country. (41) Chick (2009) captures this determination when he states that, "Black Flag would be heard, on their own terms. They would, however, have to take their noise to the people themselves, in the most primitive fashion, and make converts to their cause one punk at a time" (193, Chick's italics). These realities are vividly portrayed on the band's 1981 release, Damaged. As author Michael Azerrad describes the album:
It boiled over with rage on several fronts: police harassment, materialism, alcohol abuse, the stultifying effects of consumer culture, and, on just about every track on the album, a particularly virulent strain of self-lacerating angst-all against a savage, brutal backdrop that welded apoplectic punk rock to the anomie of dark Seventies metal. (2001, 33) The first track on the album, "Rise Above," reflects these sentiments with a narrative that pits the group against the perceived threat of the authorities.
[6.7] The song's lyrics clearly portray a stance of "us" against "them" throughout the various formal modules, as each of vocalist Henry Rollins's descriptive calls in the verses is followed by a response from a larger group (see Figure 9 , which depicts the lyrics and formal structure of the song). The group vocals continue in the chorus, in which some of the most direct statements can be found. Although a similar sense of determination is found in each module, the outro's excessive repetition of the refrain serves as the most definitive statement by the band. The music reflects the text, but also enhances the song's narrative via several musical oppositions that are found in the riffs, again reflecting an "interventionist" role for the musical background. Further, the discursive nature of the riff schemes plays an integral role by initiating a "hierarchically organized discourse" that reaches its conclusion only in the song's outro. This narrative arises from the use of a single musematic gesture that is first presented in the song's intro and is set in opposition to other gestures within each riff. The music and lyrics suggest that the overall narrative is one of success: the band will not be forced to give up or fold at the opposition of authority figures. (42) [6.8] The song begins with an extended intro in which the drummer enters first, playing eighth notes on open hi-hats and the snare on beats 2 and 4; notably, the characteristic low end provided by the kick drum is missing. The first guitarist enters at 0:05 and initiates the first of two gestures (see Example 16). The first gesture is characterized by its descending chromatic line, even rhythmic grouping, and, notably, its presentation as a melodic line and not with characteristic power chords. After four iterations, the second gesture is introduced. As opposed to the first gesture, this new motion includes an upward lunge from G to A, power chords played on the guitar's lowest pitched string, and a 3+3+2 rhythmic grouping, which itself is punctuated by the entrance of the kick drum and crash cymbals.
[6.9] These two opening gestures are opposed in numerous ways, as demonstrated in Figure 10 . First, they are opposed in terms of register, as the higher first gesture-played on the fifth string-is followed by the lower second gesture, which is played on the sixth string. Second, they are opposed texturally, as the first gesture is presented melodically, while the second is presented with power chords. Further attention is called to this opposition by the absence of the kick drum in the first gesture, and its presence in the second. Third, the rhythmic profiles of each gesture are opposed, as the even rhythms of the first gesture are met by the heavily accented syncopations in the second. Finally, the gestures are opposed harmonically, as the open-ended chromaticism of the first is met by the cadential effect of the G-A motion, which outlines VII -I. Following the first entrance of the G-A gesture, there is a brief return to the chromatic riff. However, after only one iteration, the G-A gesture prevails once again, this time expanded to reach even lower in pitch, as it descends to an E before climbing back up to A in preparation for the first verse. The tempo noticeably drags at this moment (0:21), almost as if drawing out the achievement of the low register and subsequent tonic arrival.
[6.10] The verse and chorus riffs maintain these musical oppositions, but also begin to define their expressive correlates. The verse riff features elements of both the Initial Repetition and Contrast and Statement and Terminal Repetition schemes, though I hear the latter more strongly because of the collectivist nature of the final gesture (see Example 17). Like the intro, the riff 's first part is presented as a melodic figure on higher strings and with an even rhythmic profile. The second part-the terminal repetition-features a return to the G-A gesture, which is played twice. Additionally, all of the instruments participate in punctuating the distinctive 3+3+2 grouping, just as they did in the intro. In the verses, however, the lyrics and call-andresponse organization provide a more defined signification for these two opposing gestures. While the calls serve to portray the negative aspects of the song's perceived antagonist, the responses ("rise above, we're gonna rise above") indicate that the band will not be deterred from their actions (see Figure 11 ). When taken together, then, the lyrics and riff structure provide a clearer picture for the expressive narrative: the higher pitches, sparser texture, and more passive rhythms become associated with the antagonist, while the lower pitches, denser texture, and more active rhythms become associated with the protagonist (i.e., the band).
[6.11] The chorus unfolds as a module-level Statement and Terminal Alteration scheme and maintains oppositions in register, texture, and rhythm. The riff begins on a high E before making a gradual descent through C and ending with a single presentation of the familiar G-A gesture (see Example 18). Upon its restatement, the gesture begins again on E, but is followed by a different series of pitches, now moving E-D-B before ending with two iterations of the G-A gesture, which provide more emphatic closure. Just as fretboard location played a role in previous modules, it does the same here. Videos of the band confirm that the higher chords (i.e., E, C, D, and B) are played on the fifth string; guitarist Greg Ginn only moves to the sixth string for the G-A gesture. The rhythmic profile of the chorus is also significant, as the dotted-half, quarter note rhythm in the riff is emphasized in the drum parts with a single, focused kick drum attack at the beginning of each measure. These match the vocals, which are also set to emphasize the downbeat and the text: "We are tired of your abuse. Try to stop us, it's no use." Because of the consistent pairing of different musical material with references to the opposition "them" vs. "us," I interpret the latter half of the musical opposition-the G-A gesture-as reflecting resolve and a determination to prevail. Indeed, this gesture is so heavily accented by pitch, texture, rhythm, and tonality that it implies not just resolve, but also aggression. It suggests an excessively strong response to a weak initial action, perhaps meant to highlight the power of the band in the face of adversity.
[6.12] Although there are several more rotations of this verse-chorus pair, the narrative does not come to a definitive conclusion until the song's outro. Following the third texted verse, the chorus begins as it did earlier, but here it is extended even further than in previous occurrences. The G-A gesture is repeated six more times-eight times total-and serves to bring closure to the song. Moreover, during these repetitions a large group of vocalists-now including the lead vocalist -presents the refrain from the verses (see the video in Example 19). Given the musical oppositions and expressive correlations that have accrued over the course of the song, this moment leads me to interpret the overall narrative of the song as one of success, as depicted in Figure 12 . This is suggested by the repetitions of the assertive main gesture and its pairing with the refrain, which provide a definitive conclusion. Further, the extreme repetition of the gesture in the outro signifies not just a narrative of success, but one of dominance, as power is reiterated over and over again with the G-A motion. Although this narrative takes place within a song and arises due to musical oppositions, it is drawn from very real situations with which Black Flag dealt throughout their career. Indeed, there are numerous other songs in which the band pits themselves against perceived threats, and most follow a similar path in representing aggression and power. 
Conclusions
[7.1] Following other recent performance-based analyses by Rockwell, Koozin, and Heetderks, I have sought to highlight guitar riffs as reflecting a basis in human action. Just as riffs are formed from a series of repeated, altered, or contrasting gestures, they become one part in a series of maneuvers that guitarists make in performing a song, and to which audiences react. As Arnie Cox describes this process, Musical gestures are musical acts, and our perception and understanding of gestures involves understanding the physicality involved in their production. (2006, 45) Thus, the four main riff schemes I have discussed offer insight not only into an important structural feature of hardcore music, but also their potential as communicators of meaning in the genre. Indeed, in proceeding from one gesture to the next, riffs, modules, and ultimately, entire songs are enacted such that the energy, intensity, and aggression of the performance become manifest, inviting listeners to also experience the same types of lyrical narratives found in many songs.
[7.2] Although my study has focused only on a brief period in the history of hardcore and primarily on four bands, many of my observations are applicable to later hardcore, and may serve as the basis for an investigation of earlier punk rock-and rock-in general. (44) As I mentioned at the outset of this article, analytical work on punk rock is noticeably lacking, and work on hardcore is virtually non-existent. Given the prominent role of the guitar, a study of riffs in both earlier and later bands would provide useful information about the development and establishment of punk and hardcore, both as musical styles and as genres, which shape and are shaped by participants' understandings of the performances they hear, see, and feel. right of the page and away is motion to the left. I also use the terms up and down, which refer to pitch, not physical motion. The diagrams retain this aspect, as the strings are ordered from high to low, top to bottom. Thus, the bottom line shows the lowest pitched string on a guitar, which, in standard tuning, is E2. Further, I do not show full power chords on the diagrams; rather, I include only root motions, for purposes of clarity. Regarding the actual gestures, the numbers and arrows track motion along the fretboard. Solid arrows are used for the first gesture in a riff (or the entire phrase-length pattern, when discussing large-scale riff schemes), and dashed arrows are used for subsequent gestures that complete the entire scheme.
I regard riffs as melodic lines, and in my transcriptions I notate them as such despite the almost universal presence of a perfect fifth (and optional octave) above the given pitch (i.e., a power chord). This is for purposes of clarity more than anything else, and it should be assumed that the notes represent the root of a power chord. In riffs from Minor Threat's "I Don't Wanna Hear it" (Example 2) and Black Flag's "Rise Above" (Examples 16 and 17) the guitarist is clearly playing single pitches; I have depicted this portion with squares. When I discuss riffs within the text, I use only pitch-class names, such as "A," "F ," and "B ," also without designating them as power chords, which is typically signified by adding a "5" to the end, as in "B 5." When pitch-class names are used, it should be assumed that they refer to power chords. Further, I notate all riffs at pitch level in bass clef.
In addition to the guitar notation, I also include the drum parts as well as some of the lead vocalist's lyrics to guide listening. I do not include any melodic embellishments that may be played by a second guitarist or specific reference to a bassist's line, as it typically doubles the root motion of the primary riff. Appendix Example 1 provides a legend for the drum notation:
Notating durations within the transcriptions is problematic, as the actual length of a sound's decay on these recordings is difficult to judge. The difference between notating two crash cymbal attacks, the first on beat 1 and the second on beat 3, as either two half notes or quarters followed by rests is difficult to determine. Thus, the rhythmic focus of my transcriptions is on the attack, the position within a measure that a drum or cymbal is struck. Given the dense textures present in this music, I use rests very rarely; instead, I typically use durations that fill up the entire rhythmic "space" between two attacks, such as a half note instead of a quarter note and a quarter rest. As the kick and snare drums are the most fundamental anchors of meter, I always notate those with downward stems; I notate other parts of a drum kit, such as hi-hats, crash cymbals, and toms, with upward stems.
Finally, a few general notes on my transcriptions. There are many details in this music that are difficult to capture, including small rhythmic adjustments, strumming patterns, and slight changes to the drum parts between various iterations of a riff. Thus, my transcriptions are idealized in some sense, as I do not track such changes as they occur throughout a song. The process of transcription itself is also made difficult by the sound of hardcore recordings in general. The recording surface -which includes the balance (volume, prominence), spatialization (perspective, left/right/center), and presentation (e.g., clean, distorted)-is often "saturated" in the sense that imbalance and presentation may mask other instruments. For instance, in every song, guitars are colored with distortion of various qualities. Depending on the amount and quality of distortion, the type of amplifier and its equalization, and the specific guitar used (to name only a few parameters), the surface rhythm of the guitarist (i.e., the actual strumming) may become indistinct. In cases such as these, I focus on harmonic rhythm.
Appendix II. Discography
NB: Song titles listed in italics in Appendix Example 2 appear on these releases, but were not included as a part of the present study because they are either cover songs, re-recordings, or other songs clearly not within the sphere of hardcore. See note 28. Return to text 1. Drawing on the writings of rock critic Lester Bangs, Bernard Gendron identifies three key aesthetic features of early punk: aggressiveness and loudness, minimalism, and "defiant rank amateurism" (2002, . In hardcore, these elements were adapted and amplified. As Steve Waksman states, "hardcore expressed a critique of punk from within that had considerable persuasive force for those who believed that punk had stopped short of the full-scale subversion it had seemed to promise" (2009, 216) . Indeed, Waksman specifically identifies faster tempos as one significant musical change, explaining that they were a "means of demonstrating the hardcore commitment to an extreme sound and style of performance" (259). Steven Blush picks up on this aspect as well when he states, "Singers belted out words in an abrasive, aggressive manner. Drummers played ultra-fast, in an elemental one-two-one-two" (2010, 44) . The focus on speed had other effects on the music as well, most notably in abbreviated song lengths, with many lasting no more than two minutes. Of note here is D.R.I.'s 1983 7″ EP Dirty Rotten, which features 22 songs with a total clock time of 17′38″(!). In addition to their extremely concise song forms, D.R.I. is also notable as an early example of "crossover thrash," in which bands straddled the line between hardcore and thrash metal. Although elements of metal are present in earlier hardcore bands, as noted above, the relationship between these two genres became more prominent with the rise of bands like D.R.I. in the early to mid-1980s. See Waksman 2009 for more information on the relationships between punk, hardcore, and metal.
Return to text Return to text 3. Mark Spicer defines a riff as "a distinctive melodic/rhythmic idea-usually longer than a motive but not large enough to constitute a full phrase-which is frequently (but not always) sounded over and over again in the manner of an ostinato" (2004, 30) . I follow this definition, but with the qualification that riffs may-and in hardcore, often do-constitute full phrases, mostly because of their length, which is typically four measures or more. Furthermore, I follow Butler (2006, 260) in regarding rhythm as an essential feature of a riff; even a harmonic pattern, if presented with a distinctive rhythm, may act as a riff. This is what differentiates riffs from more general forms of guitar accompaniment, such as a chord progression strummed with even quarter notes, a decidedly background function for the instrument. Riffs, on the other hand, rise to the foreground as essential to the identity of a song.
Return to text 4. See also Osborn 2010, which presents a model for understanding how performers and listeners navigate complex rhythmic structures, most notably changing meters. Focusing on math-rock, Osborn observes that many drummers maintain a constant pulse-the pivot pulse-at the "slowest pulse stream preserved in a given meter change" (48). He then formalizes this observation as a mathematical model to calculate the pivot-pulse for given meter changes. Although the article is not solely focused on performative aspects, the impetus is nonetheless kinesthetic. For other non-pop/rock instrument-specific approaches, see Allen and Goudeseune 2011 , Minturn and Jones 2009 , and Jones 2003 Return to text 5. In addition to Mead's early contribution to studies of musical embodiment-as well as those by Cusick (1994) and Saslaw (1996) -see also Zbikowski 2002 , Fisher and Lochhead 2002 , Le Guin 2005 , McMullen 2006 , Sewell 2010 , Cox 2006 , and Rink, Spiro, and Gold 2011 for just a small snapshot of this burgeoning field. Return to text 6. As Koozin (2011, [7] ) notes, "Guitar riffs comprise embodied musical actions we understand at a basic categorical level of cognition through their correlation with basic image schemas we experience in everyday life." Whereas Koozin's investigation of guitar fretboard topography addresses primarily harmonic aspects, my own study focuses on more general actions involving gestures that are repeated, altered, or changed completely. As I argue below in two in-depth analyses, the gestures involved in hardcore riffs-along with the lyrics and other musical parameters-may play a role in projecting expressive narratives that capture some of the central cultural tropes of hardcore.
Return to text 7. Though not focused on the performance aspects of riffs, Ingrid Monson's study (1999) also examines the role that riffs play in creating form. She states that riffs may occur "singly, in call and response, in layers, as melody, accompaniment, and bassline" (31) . My study differs from Monson's in that I focus on the structural features of individual riffs. That is, Monson examines how riffs are used, while I examine riffs as specific types of patterns.
Return to text 8. I follow Fabian Holt and others in defining "genre" as a collective network of categories and conventions that "are created in relation to particular musical texts and artists and the contexts in which they are performed and experienced" (2007, 2) . Musical style is but one manifestation of the genre. As Franco Fabbri (1982) states, a genre is defined by "a larger set of cultural rules that may include musical style as a subset" (52). In his dissertation on bluegrass music, Joti Rockwell makes a similar distinction, noting that style "refers to a manner of performance (instrumentation, tempo, vocal delivery, harmonic structure, etc.)," while genre refers to a "wider cultural complex" (2007, 27) . In this article, I maintain this distinction between genre and style as I examine bands that have similar manners of performance. Although bands such as Black Flag and the Dead Kennedys also reflect styles unique to themselves-their own idiolects-there are still musical similarities that form a basis for comparison. Distinguishing hardcore as a genre from hardcore as style aids in understanding how bands as diverse as Bad Brains and "Anti-Hardcore" groups such as San Francisco's Flipper can both be referred to as "hardcore," despite their drastically different sounds. See Blush (2010, 44-46) for a brief discussion of the diversity of hardcore bands. This diverse unity is not relegated to hardcore, however. Gendron (2002) presents several quotes from earlier punk bandsnamely the Ramones and the Talking Heads-which demonstrate a similar distinction between genre and style. In particular, see 256-59.
Return to text 9. My investigation is limited to four seminal bands: Bad Brains, Black Flag, Dead Kennedys, and Minor Threat. Although each band has a distinct idiolect, many of their musical practices are indicative of hardcore in general. Further, I focus on early recordings from 1978 to 1983. Following this period, bands began to experiment more and move into other styles (Bad Brains, Black Flag, Dead Kennedys), they broke up (Minor Threat), or they went on a hiatus from recording (Dead Kennedys). Overall, I examined 93 songs that featured a total of 267 riffs. See paragraphs 5.1-5.3 below for more detailed information on the results of this study. While I have consulted numerous other hardcore bands from the same time period, they are not explicitly included in the corpus.
Return to text 10. Moore (2012, 19ff.) discusses the roles of instruments in rock songs, referring to them by their functions within the texture as a whole. He identifies four layers: the explicit beat layer, the functional bass layer, the melodic layer, and the harmonic filler layer. In a traditional rock setting, the drums, bass guitar, voice, and guitar perform these roles, respectively. Moore also specifically regards riffs as functioning within the harmonic filler layer (26-27). However, as I argue, riffs are the primary carriers of the tune in a song and, as such, better reflect the characteristics of the melodic layer. Although I have no evidence to marshal in support, I believe that the guitar's elevated role is at least partially due to a compositional process that begins with the creation of a riff, to which a singer adds lyrics and a vocal line. This process reflects my own performance experiences in this genre. Further, although other features such as timbre and texture play equally important roles in this music, my focus is on the more traditional, "primary" parameters of pitch, rhythm, and form. Using Albin Zak's terminology, I am primarily concerned with the song and the musical arrangement. As Zak defines them,
The song is what can be represented on a lead sheet; it usually includes words, melody, chord changes, and some degree of formal design. The arrangement is a particular musical setting of the song. It provides a more detailed prescriptive plan: instrumentation, musical parts, rhythmic groove, and so forth (2001, 24) .
In the final part of this paper, I will also consider the impact of the track as a whole in my analyses. This includes considerations of texture, timbre, and any effects that are a byproduct of the recording process.
Return to text 11. I define "gesture" as a coordinated series of actions that cohere into a musical, and often physical, idea; it is roughly equivalent to a subphrase. In many instances, it is quite obvious where one gesture ends and another begins, particularly if the pattern is repeated several times. In other cases, the segmentation is not so clear-cut. My first criterion in segmenting riffs into gestures is how they feel as a pattern when performing them on a guitar. Sometimes, even a single chord can feel like a complete gesture, typically due to a distinctive rhythmic pattern. Actions such as a change in direction, change to a different string, a large leap, and/or a new rhythmic pattern might signal the initiation of a new gesture. I temper these subjective decisions by examining other musical materials, including drumming patterns, vocal phrasing, and texture, all of which play an important role in initiating and completing the riff and its constituent gestures.
Return to text 12. The terms "initiating" and "concluding" are taken from Caplin (1998) .
Return to text 13. I should note that "part" is not equivalent to "half "; part 1 may be longer than part 2 and vice versa. However, it is most common for both parts of a riff to be equal in length or for part 1 to be longer.
Return to text 14. Throughout this article, I use definitions of formal modules from Summach 2012 as a point of departure. Following the methodology of Hepokoski and Darcy (2006) , Summach views rock songs as modular assemblies: primary (e.g., strophe and chorus), secondary (e.g., bridge, verse, prechorus, postchorus), and auxiliary (e.g., intro, Janus, outro, coda) modules are linked together in the formation of a song. Depending on the types of modules used, songs reflect one of three principal types: strophic, AABA, or verse-chorus. Summach's work is based on Top-20 Rock music from 1955-89, but his functional approach is adaptable to many hardcore songs. Although most of the examples in this article are taken from verses and choruses, riffs-and riff schemes-may be found in any module type.
Return to text 15. Every riff discussed in this article includes a notation of the riff as well as a video performance. All videos were created by the author. For an explanation of my fretboard diagrams, transcription methods, and other conventions of notation, see classic parallel period structure. The main difference is that the cadential paradigm of inconclusive-conclusive may simply be rhetorical in hardcore or even non-existent, as riffs may be left tonally "open." We seldom encounter the kind of tonal, rhythmic, and metric combination that fosters the aural impression of "cadence." Further, I am hard-pressed to consider a riff such as "Joshua's Song" as presenting two phrases, and I should note that many riffs exhibiting this scheme are similarly short, with each gesture dependent on the other. Thus, while I would consider all examples in hardcore with a period-like structure to be Statement and Terminal Alteration schemes, not all Statement and Terminal Alteration schemes are parallel periods.
Return to text 23. Although there may appear to be a nested example of Statement and Terminal Alteration in the first two measures of this example (G-E, G-D), I do not designate it as a separate gesture for two reasons. First, gestures in hardcore riffs are more likely to end on beat 4 rather than begin on them. And second, the drum pattern clearly establishes a two-measure idea. There are, however, riffs in which there truly is a nested pattern, but the schemes typically take place at different levels. For example, the choruses of Black Flag's "Police Story" (1981) begin with what appears to be an Initial Repetition and Contrast scheme. The initial gesture (C-D) is repeated three times before concluding with a motion to B . This pattern is then repeated, but, after reaching B , the riff is extended with several motions from B to G to provide closure to the chorus. Thus, the entire chorus is organized as a Statement and Terminal Alteration scheme as well. See paragraph 4.3 below for another example of this type of nested scheme.
Return to text 24. I refer to this module as the chorus, but the formal process in "Small Man, Big Mouth" is somewhat more complicated. While the lyrics are invariant-a common feature of choruses-the musical features do not reflect the sense of arrival that we would expect in this module type. Upon the arrival of the final module of the song, however, it becomes clear why: the verse is transformed into a true arrival point, as a group of vocalists replace the narrative of the verse text with a presentation of the song title, which is repeated several times. This reflects a plan that is similar to what Osborn (2013) Return to text 26. Biamonte calls this pattern the "double tresillo," interpreting it as an expansion of the 3+3+2 tresillo pattern (2014, [3.3] ). In certain cases, the double tresillo is used to create a cadential hemiola, as the tension of the middle portion of the phrase-when the pattern is out of phase with the meter-helps to accelerate motion to the end, thus enhancing cadential arrival (2014, [3.3 and 7.1] ). "Pay to Cum" is a notable example of such a process. The double tresillo rhythm disrupts the even rhythms present in the first three iterations of the riff and enhances the drive toward the end of the chorus.
Return to text 27. See Biamonte (2014, [5.1-5.2] ) for other examples of hypermetric dissonances in rock music. It is interesting to note that whereas most of Biamonte's examples involved deleting measures, the hypermetric dissonance in "California Über Alles" arises from adding measures to the prevailing four-bar hypermeter. A similar example may be found below in the analysis of Black Flag's "Rise Above"; see Example 18. Thanks again to David Heetderks for sharing this observation.
Return to text 28. The corpus excluded cover songs, re-recordings, and other songs that were obviously not within the sphere of hardcore, such as the numerous reggae and dub songs written and recorded by Bad Brains. Further, although the Dead Kennedys' album Plastic Surgery Disasters was released in 1982, it was not included as a part of the corpus, because such an inclusion would lead to a much larger number of songs (and riffs) than the other bands.
Return to text
